Exogenous adenosine accelerates recovery of cardiac function and improves coronary flow after long-term hypothermic storage and transplantation.
Impaired coronary flow during postischemic reperfusion may limit functional recovery. In the present studies we used the heterotopically transplanted rat heart and the isolated working rat heart to assess whether adenosine, given during reperfusion, could improve either the rate or the extent of postischemic recovery. Hearts were arrested (2 minutes at 4 degrees C) with the St. Thomas' Hospital cardioplegic solution and stored by immersion in the same solution for 8 hours at 4 degrees C. Hearts were then transplanted into the abdomen of homozygous recipients. Immediately before reperfusion, adenosine (0.5 ml of a 1 mumol/L solution, equivalent to 0.13 micrograms) was injected into the left ventricle (control rats received an equivalent amount of saline). Hearts were reperfused in vivo for 30 minutes or 24 hours, after which they were excised and perfused (Langendorff) for 20 minutes for the assessment of function. They were then freeze clamped and taken for metabolic analysis. After 50 minutes of reperfusion, left ventricular developed pressure was 75 +/- 5 mm Hg (4 mm Hg end-diastolic pressure) in the adenosine group versus 61 +/- 4 mm Hg in the control group (p less than 0.05); however, after 24 hours function was identical in the two groups (52 +/- 4 versus 52 +/- 3 mm Hg). After 50 minutes of reperfusion coronary flow was greater in the adenosine group (11.0 +/- 0.4 versus 9.7 +/- 0.4 ml/min in control rats; p less than 0.05), a difference that was sustained for 24 hours (12.8 +/- 0.3 versus 11.4 +/- 0.4 ml/min in control rats; p less than 0.05). Adenosine triphosphate and creatine phosphate contents recovered to similar extents in control and adenosine groups after both 50 minutes and 24 hours of reperfusion. In further studies with an identical storage protocol (8 hours at 4 degrees C), hearts were not transplanted but were reperfused with crystalloid medium in the Langendorff mode for 15 minutes (creatine kinase leakage measured) and in the working mode for 180 minutes. In an attempt to mimic the heterotopic transplant protocol, adenosine (1 mumol/L) was included in the perfusion fluid for the first 2 minutes of reperfusion. Similar results to those of the transplant studies were obtained, with coronary flow being consistently improved in the adenosine group; however, this benefit was lost after only 2 hours of reperfusion.(ABSTRACT TRUNCATED AT 400 WORDS)